TCS

Advisory:

v

NODE1 Htr[X]
B(A) Failed

User Notification

PCS NODEL:
TCS

NODE1: TCS

sel NODE1
Htr[X]B(A)

Health Stat - Faild

PCS NODEL:
TCS

NODE1: TCS

Attention symbol
appears next to
NODE1 Htr[X]B(A)

Nominal Stage
Config:
nav NODE 1: TCS

NODE1: TCS

NODEL1 Htr [X]B
Availbty - Ena Opr

NODEL1 Htr [X]A
Availbty - Ena BU

RPCM N1RS2A
RPC 1,2, 3,4,12,
13, 14, 15, 16
Close Cmd -
Enable

RPCM N1RS1A
RPC 1,2, 3,4,12,
13, 14, 15, 16
Close Cmd -
Inhibit

Nominal Assy
Config

During Pre-Ingress
Warmup, Ingress and
Post-Egress Dryout,
the heater availability
will be variable
(limited by power and
zone temperature
priorities). This
procedure accounts
for these periods as
well as the nominal
stage config.

NODE 1 SHELL HEATER FAILURE

1 |[Check Heater Failure
Flags

PCS NODE 1:TCS
NODE 1: TCY

- sel NODE1 Htr[X]B(A)
- Determine condition via
failure flags:

Availbty - Inh and
Cmd Stat - On

Hi Lim Violatn - True

o

Low Lim Violatn - True

No Val Temp Snsrs - True

N

2 |

A

Temp Snsrs Disagree - True

Temp Snsr Stat1(2) - Faild

All B(A) Temp Sensors
failed?

No

Yes

RPC Position - Op and
Cmd Stat - On

RPC Position - Cl and
Cmd Stat - Off

o

3 | Possible loss of MDM
Card N1-2 A03 (N1-1 A03).

RPC Position - Cl and
Availbty - Inh

RPC - Trip?

(2]
v @

5 | Temp sensor failure.
No action required.

B EE | BEE

[4)]
al

=
N

4 |

- Perform MDM 10 Card
Failure (ISS MAL: C&DH)

- OMCC-H for heater
reconfiguration.

6 |

Temp(Templ or Temp 2) >

Temp Snsr(Temp Snsr 1 or
Temp Snsr 2) Failure Upper
Limit?

7

No

Yes
\ 4

Transient failure.

8

- Continue nominal

operations.

@

9 ]

RPC Position - Op?

1o|

No

thermal environment.

Possible transient hot

1]

- GMCC-H for further action.

©)

NCS software will no
longer consider this
temperature sensor
valid. Software will
automatically
deselect sensor and
use the redundant
sensor for closed
loop control.

®

Failure Upper Limit
band may be set too
small. MCC-H may
uplink a change to
Failure Upper Limit.
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2]

Manual heater ops?

Yes
>

B

No

‘ ©,

|- &MCC-H for expected

heater config.

[ 14]

Heater B Failure?

Yes

15 |

No

A4

PCS Node 1: EPS

Node 1: EPS

No

RPCM N1RS2A - Active?

17 | NCS closed loop
control failure. All A Heater
control suspect.

v

Yes

v

18 | NCS closed loop
control failure. All B Heater
control suspect.

16 | RPCM failure. All
power to B Heaters is lost.

B

- Perform 2A RPC Trip or
Power Loss (ISS MAL:

¢ EPS)
- OMCC-H for heater
reconfiguration.
20 Yes| 21
Manual heater ops? - OMCC-H for expected
heater config.
I%I No 9
22 o 23 | Yes| 24 | RPC Inhibited.
Cmd Stat - Off? RPC Open Command - Inh?

No

25 | NCS closed loop
control failure. All B(A)
Heater control suspect.

A4

7]

No

2]

- sel Nod1 Htr[X]B(A)
Commands

- cmd Open Command Ena
Execute

- (Nod1 Htr[X]B(A) Open
Command - Ena

©,

The A Heaters are
connected to the
same RPCM as
MDM N1-1. The
MDM Failure
malfunction will be
worked in that case.
The B Heaters are
not connected to the
same RPCM as
MDM N1-2, therefore
it is possible that the
heater configuration
problem could be
detected before the
RPCM failure.
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27 | Attempt to inhibit
affected heater

28 |Attempt to Open RPC

- sel Nod1 Htr[X]B(A)

Commands

- cmd Inh Execute

- sel Nod1 Htr[X]B(A) RPC
Commands
- cmd Open Execute

RPC Open?

No

29

Yes

- GMCC-H concerning
touch temperature
violations vs. reboot of
MDM.

30 |Inhibit Problem Heater
and Enable Redundant
Heater

31

- sel Nod1 Htr[X]JA(B)
Commands

- cmd Ena Opr Execute

- (Nod1 Htr[X]A(B)
Availbty - Ena Opr

- sel Nod1 Htr[X]B(A) RPC
Commands

- c¢md Close Cmd Inhibit
Execute

- (Nod1 Htr[X]B(A) RPC
Close Cmd - Inh

- GMCC-H for further action.

MCC-H will monitor
performance of other B(A)
heaters and determine if
additional reconfiguration,
reboot of MDM is
required.
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NGO

ﬂ ves| 33|

Heater B Failure? PCS Nodel: EPS

No

RPCM N1RS2 - Active? No | 34 |RPCM failure. All
Yes power to B Heaters is lost.

5]

- Perform 2A RPC Trip or
Power Loss (ISS MAL:

©

The A Heaters are
connected to the
same RPCM as
MDM N1-1. The
MDM Failure
malfunction will be
worked in that case.
The B Heaters are
not connected to the
same RPCM as
MDM N1-2, therefore
it is possible that the
heater configuration
problem could be
detected before the

EPS) RPCM failure.
- GMCC-H for heater
reconfiguration. MCC-H will evaluate
ol 26 the possibility of
In Pre-Ingress Warmup, Yes touch temperature
Ingress, or Post-Ingress violations and the
Dryout Timeframe? consequences of
leaving the heater on
No
A
37 |Rec0nfigure Heaters 38 |Open RPC
- sel Nod1 Htr[X]B(A) - sel Nod1 Htr[X]B(A) RPC
Commands Commands
- cmd Inh Execute - cmd RPC Open Execute
- ONod1 Htr[X]B(A)
Availbty - Inh RPC Stat - Op?
- sel Nod1 Htr[X]A(B) Yes 1 No
Commands 4
- cmd Ena Opr Execute 42
- (Nod1 Htr[X]A(B)
Availbty - Ena Opr A
39 [Cycle RPC
- sel RPC Commands
- cmd RPC Close Execute
- sel RPC Commands
- cmd RPC Open Execute
Did RPC Cycle?
¢ Yes No
40 [ RPC Failed.
1]
- GMCC-H for additional
heater reconfiguration and
possible RPCM
replacement
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42 | Sticky RPC. This
heater will not be used
unless the redundant
heater fails.

43 | Inhibit Sticky Heater
RPC

44

- sel Nod1 Htr[X]B(A) RPC
Commands

- cmd Close Cmd Inhibit
Execute

- (Nod1 Htr[X]B(A) RPC
Close Cmd - Inh

- GMCC-H for additional

heater reconfiguration.

ﬂ

Temp(Templ or Temp 2)

No_ | 46 [ Transient failure.

7]

- Continue nominal

< Temp Snsr(Temp Snsr 1 operations.
or Temp Snsr 2) Failure
Lower Limit?

Yes
48 | Determine Condition
RPC - Trip
RPC Position - Op @

49 | ves| 50 |

RPC Position - CI

Heater B failure?

No

PCS Node 1: EPS

Node 1: EPS

RPCM N1RS2A - Active?

No Yes

A4

B

©)

51| Possible transient
cold environment
or
Heater patch failure
or
Temp sensor bias.

52| Verify Redundant
Heater Operation

- ONod1 Htr[X]A(B)
Availbty - Ena Opr
- OMCC-H for further

heater reconfiguration.

©)

The A Heaters are
connected to the
same RPCM as
MDM N1-1. The
MDM failure
malfunction will be
worked in that case.
The B Heaters are
not connected to the
same RPCM as
MDM N1-2, therefore
it is possible that the
heater configuration
problem could be
detected before the
RPCM failure.

©)

A transient cold
environment could
require both B and A
Heaters to keep
temperatures within
limits. A heater pad
degonding failure or
open circuit failure
could also be the
culprit in this case.
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ﬂ

53 | RPCM failure. All
power to B Heaters is lost.

\ 4

- Perform 2A RPC Trip or

Power Loss (ISS MAL:
EPS)

- OMCC-H for heater
reconfiguration.

v @

55 | Possible short circuit | 56 |Rec0nfigure Heaters

57 |

in heater system. - sel Nod1 Htr[X]B(A)

Commands

- cmd Inh Execute

- (Nod1 Htr[X]B(A)
Availbty - Inh

- sel Nod1 Htr[X]JA(B)
Commands

- cmd Ena Opr Execute

- (Nod1 Htr[X]A(B)
Availbty - Ena Opr

- Go to 2A RPC Trip or
Power Loss (ISS MAL:
EPS).

Yes

5]

Cmd Stat - On?

59 |

RPC Close Command - Inh?

Yes

60 [ . RPC Inhibited

No No

A4

A

©

Since the RPC has
tripped once, it will
not be used again
unless necessary.

61 | NCS closed loop 62 | Reconfigure Heaters

63 | Enable Redundant

control failure. All B(A)

- sel Nod1 Htr[X]B(A)
heater control suspect.

Commands

- cmd Inh Execute

v - ONod1 Htr[X]B(A)

Availbty - Inh
6 . sel Nod1 Htr[X]A(B)
Commands

- cmd Ena Opr Execute
- (Nod1 Htr[X]A(B)
Availbty - Ena Opr

Heater

- Ena Opr
- GMCC-H concerning
removal of inhibit.

- Nod1 Htr[X]B(A) Availbty

64 |

Ye

65 |

RPC Trip?

No

- Goto 2A RPC Trip or
Power Loss (ISS MAL:
EPS).
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66 |Attempt to close RPC

- sel Nod1 Htr[X]B(A) RPC

Commands

- c¢cmd RPC Close Execute

RPC Stat - CI?

lYes

No

A

67 |Cycle RPC

- sel RPC Commands

- cmd RPC Open Execute

- sel RPC Commands

- c¢cmd RPC Close Execute

- sel RPC Commands

- cmd RPC Open Execute

Did RPC cycle?

Yes
> 58 [ Sticky RPC. This

69

Heater B failure?

No heater will not be used
unless the redundant
heater fails

A
70 ves | 71 |

PCS Node 1: EPS

No

Node 1: EPS|

RPCM N1RS2A - Active?

- OMCC-H for heater
reconfiguration.

No‘

72 | RPCM failed. All

Yes

|73 | RPC Failed.

75]

- GMCC-H for possible
RPCM replacement

power to B Heaters is lost.

| 74|

- Perform 2A RPC Trip or
Power Loss (ISS MAL:
EPS).

- OMCC-H for heater
reconfiguration.

©

The A Heaters are
connected to the
same RPCM as
MDM N1-1. The
MDM failure
malfunction will be
worked in that case.
The B Heaters are
not connected to the
same RPCM as
MDM N1-2, therefore
it is possible that the
heater configuration
problem could be
detected before the
RPCM failure.
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76 | Attempt to Inhibit

77 | Inhibit RPC

Affected Heater

- sel Nod1 Htr[X]B(A)
Commands
- cmd Inh Execute

.

78

A 4

- sel Nod1 Htr[X]B(A) RPC
Commands

- c¢md Close Cmd Inhibit
Execute

- GMCC-H for further action.

MCC-H will monitor
performance of other B(A)
heaters and determine if
additional reconfiguration,
reboot of MDM is
required.

79 | Possible Temp Sensor

bias.

| 80 | Innibit Heater with
g Temp Sensor
Problems/Enable
back-up heater

81

- (Nod1 Htr[X]A(B)
Availbty - Ena Opr

- sel Nod1 Htr[X]B(A)
Commands

- cmd Inh Execute

- (Nod1 Htr[X]B(A)

- GMCC-H for sensor
recovery actions.

Availbty - Inh
Yes ibi
82 | NCS closed loop 83 > | 84 | Inhibit RPC
control failure. All B(A) RPC Open? - sel Nod1 Htr[X]B(A) RPC
heater control suspect. No Commands
- cmd Close Cmd Inhibit
Execute
- (Nod1 Htr[X]B(A) RPC
Close Cmd - Inh
85 | Attempt to Open RPC 86 |

- sel Nod1 Htr[X]B(A) RPC
Commands

- c¢md Close Cmd Inhibit
Execute

- (Nod1 Htr[X]B(A) RPC
Close Cmd - Inh

- cmd Open Execute

- GMCC-H for further action.

MCC-H will monitor
performance of other B(A)
Heaters and determine if
additional reconfiguration,
reboot of MDM is
required.

@

Temperature of one
sensor is less than
its lower setpoint,
temperature of the
redundant sensor is
greater than its
upper setpoint.
Software will
command the heater
off (default state).
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|i

- sel Nod1 Htr1B
Nod1 Htrl

Nod1 Htr1B Temp Snsrl,
Snsr 2 Stat - Failed
and
- sel Nod1 Htr2B
Nod1 Htr2

Nod1 Htr2B Temp Snsr
Stat - Failed
nd
- sel Nod1 Htr3B
Nod1 Htr3

Q

Nod1 Htr3B Temp Snsrl,
Snsr 2 Stat - Failed
and
- sel Nod1 HtréB
Nod1 Htré

Nod1 Htr6B Temp Snsrl,
Snsr 2 Stat - Failed?

Yes

No

<

2]

- sel Nod1 Htr4B
Nod1l Htr4

Nod1 Htr4B Temp Snsr
Stat - Failed
nd
- sel Nod1 Htr5B
Nod1 Htr5

Q

Nod1 Htr5B Temp Snsr1l,
Snsr2 Stat - Failed
and
- sel Nod1 Htr7B
Nod1 Htr7

Nod1 Htr7B Temp Snsrl,
Snsr 2 Stat - Failed
and
- sel Nod1 Htr8B
Nod1 Htr8

Nod1 Htr8B Temp Snsr
Stat - Failed
nd
- sel Nod1 HtroB
Nod1 Htr9

Q

Nod1 Htr9B Temp Snsr
Stat - Failed?

88 | Loss of P668/J668
EVA connector/cable.

89

Yes

\ 4

- GMCC-H for appropriate
heater reconfiguration.

91 | Loss of P674/3674

©
H
Z
o

EVA connector/cable.

92

- GMCC-H for appropriate
heater reconfiguration.
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2]

- sel Nod1 Htr7A
Nod1 Htr7

Nod1 Htr7A Temp Snsrl,
Snsr 2 Stat - Failed
and
- sel Nod1 Htr8A
Nod1 Htr8

Nod1 Htr8A Temp Snsr
Stat - Failed
nd
- sel Nod1 HtroA
Nod1 Htr9

Q

Nod1 Htr9A Temp Snsr

Yes

94 | Loss of P665/J665

Stat - Failed?

No

5]

- sel Nod1 Htr1A
Nod1 Htrl

Nod1 Htr1A Temp Snsrl,
Snsr 2 Stat - Failed
and
- sel Nod1 Htr2A
Nod1 Htr2

Nod1 Htr2A Temp Snsr
Stat - Failed
nd
- sel Nod1 Htr3A
Nod1 Htr3

Nod1 Htr3A Temp Snsrl,
Snsr2 Stat - Failed
and
- sel Nod1 HtrdA
Nod1 Htr4

Nod1 Htr4A Temp Snsr
Stat - Failed
nd
- sel Nod1 Htr5A
Nod1 Htr5

Nod1 Htr5A Temp Snsrl,
Snsr2 Stat - Failed
and
- sel Nod1 Htr6A
Nod1 Htré

Q

Q

"I EVA connector/cable.

95

- GMCC-H for appropriate
heater reconfiguration.

Nod1 Htr6A Temp Snsrl,

Yes

Snsr2 Stat - Failed?

No

99 [ All Temp Sensors for

98 | Loss of P667/J667
EVA connector/cable.

98

- GMCC-H for appropriate
heater reconfiguration.

heater have failed.

100 | Enable Redundant Heater and
Inhibit Heater w/failed Sensor

- (Nod1 Htr[X]A(B) Availbty - Ena Opr
- sel Nod1 Htr[X]B(A) Commands

- cmd Inh Execute

- (Nod1 Htr[X]B(A) Availbty - Inh

Temp sensor(s)
have failed range
check. Temp
reading is either
higher than +400°C
or lower than
-350°C. Software
will command heater
off (default state).

06 FEBRUARY 98

1-76

ISS MAL/2A/BAS



